INTRODUCTION
THE literature which has grown around myelitis has reached large proportions, and many cases of varied causes have been described; nevertheless, recourse to present-day text-books, neurological and general, reveals many discrepancies and leaves the reader confused. The subject is very complex and a great deal remains to be learnt about the many causes and types of disease grouped under this name. "Myelitis" is used somewhat loosely to indicate any affection, partial or total, of the spinal cord. The disease processes may be inflammatory, toxi-degenerative, or vascular, and the term secondary myelitis has been used when the cord is affected by compression. No text-book fails to deprecate the use of the term in this way, yet confusion still abounds. It is the purpose of this paper to emphasise the difference in morbid appearance which may occur in apparently similar clinical conditions, with two illustrative cases. Perhaps no new light is thrown on the condition, but a useful purpose will have been served if at least the difficulties are brought into focus.
CASE I
History.-F. G., an apprentice draper aged 17. First complained of pain in the distribution of the sciatic nerves, onset in the middle of December, 1948. The pain was sharp and knife-like and intermittent, and was first felt down the left leg. It was not ma-de worse by coughing or sneezing, but he had difficulty in sitting down properly on a chair. A week later he complained of similar pain down the right leg. His nose had bled occasionally.
Owing to the increasing severity of the pains he was admitted to hospital on 27/12/48. At this time there was no evidence of paralysis and the tendon reflexes were present. General medical examination showed no abnormal signs in the heart, lungs, or alimentary system. The total white cell count was 13,800; no differential count was made.
His condition deteriorated after admission and the severity of his pains was undiminished until shortly before he was seen by Dr. Allison on 31/12/48, when he suddenly developed a flaccid paraplegia, with absolute sensory loss up to the level of D6-D7. The tendon and superficial reflexes were absent. Above this level there was no evidence of any abnormality and it was noticeable that there was no stiffness of the neck. A striking feature was his inability to lie down. This caused great pain around his middle, and even when he was sitting up he was not comfortable. The cranial nerves were normal and there was no clouding of consciousness.
The absolute nature of the lesion and its localisation to D6-D7 suggested something at this level such as an epidural abscess or a tumour, but against an epidural abscess were the absence of any neck stiffness, leucocytosis, or tenderness locally over the spine in the appropriate region. There was no temperature. Against a tumour was the fact that the early signs had been in the sciatic roots and it was difficult to acco,unt for the progressive rise in the position of these signs in the neuraxis.
Lumbar puncture at this time showed 300 mg. protein, globulin greatly increased, and only 1 leucocyte. W.R. negative. It was observed that the patient was relieved considerably by the procedure, and did not subsequently complain to any extent of the pains in the back.
A day or so later the sensory loss had risen to D4; some days later the upper limbs were affected by paralysis and loss of sensation, and on 5/1/49 there was obvious evidence of paralysis and he was put in an artificial respirator. The following day there was disorientation and drowsy euphoria, and the temperature rose on succeeding days until it reached 105°F on the day of his death in coma (11/1/49).
The clinical diagnosis was one of an ascending myelitis-Landry's myelitis. CASE I-NaCROPSY Necropsy.-The body is that of a very emaciated boy, with marked peripheral cedema.
Body Cavities reveal no noteworthy change. Thoracic and Abdominal Viscera.-The only findings of note are in the lungs, which show massive oedema and terminal pneumonia; and in the spleen, which is enlarged to nine ounces.
Brain.-CEdema is suggested by coning of the cerebellum in the foramen magnum, and tentorial herniation of the uncus, equal on both sides. Spinal Cord.-On removal of the vertebral lamine, a small mass of peculiar yellowish-grey tissue becomes visible in the posterior epidural space, extending from Dl through DA (spinal segments D3 through D6) (Fig. 1) . The tissue is attached loosely to the periosteum of the lamine, but not at all to the dura, and is of the consistency of boiled egg-white. Its colour is darkened in several small hamorrhagic areas. It does not extend into the intervertebral formamina. The spinal cord above the level of the epidural tissue is somewhat swollen, but remains white. At and below that level it is grossly discoloured.
Sections of the cord in the cervical segments reveal a curious central circular hemorrhagic zone (Fig. 2) . The remaining cord is cedematous and only in some sections can grey matter be distinguished from white. Where it is so distinguished, its form is distorted and compressed.
Sections of thoracic and lumbar cord at and below the level of the epidural tissue show it to be irregularly swollen and almost entirely hemorrhagic, and again no architecture can be distinguished. In the lower lumbar and the sacral segments the hemorrhagic appearance is most marked centrally. Brain.-Representative sections of cortex, basal ganglia, and brain stem confirm cedema. There are a few scattered petechial haemorrhages.
Spinal Cord and Vertebral Canal.-The peculiar epidural tissue consists of a dense mass of myeloid cells (a chloroma) (Fig. 3 ). These have round or reniform nuclei, and some contain eosinophilic granules in their cytoplasm. There are numerous and large areas of necrosis and hemorrhage. The peroxidase reaction is positive.
In the overlying laminae the marrow is replaced by similar cells. There is no bone destruction, but Haversian canals are permeated by these cells and allow them to reach the periosteum and the posterior epidural space.
Spinal Cord.-In the cervical segments the greatest destruction is in a roughly circular area of the posterior columns, just behind the central canal (Fig. 4) . Here the tissue is entirely disrupted; only a few nuclei remain, and blood vessels whose walls are hyaline, but not thickened, have exuded red cells and fibrin. More peripherally, grey matter can still be distinguished. Anterior horn cells are entirely chromatolytic or shrunken and deeply staining. The white matter of all columns is disturbed by large areas where myelin sheaths have become swollen, and a few mononuclear cell nuclei remain ("lacunar" degeneration).
Myelin stains confirm the gross patchy demyelination. The absence of inflammatory cells is striking.
Sections throughout the cord from the tumour level downwards reveal gross destruction, as if the central zone of destruction seen above this level had spread to involve the whole cord. Grey matter is only recognisable as a granular area bounded by the lacunar degeneration in the surrounding white matter. Blood vessels again have hyaline walls; there are large areas of hemorrhage and only a few surviving nuclei, mononuclear and oligodendroglial in type, are seen throughout the tissue. The necrotic process again is not accompanied by any inflammatory reaction, and tends to stop suddenly in the most proximal portion of the anterior and posterior roots. But even in these there is patchy lacunar degeneration.
CASE II
Historv.-M. B., male, aged 33. While walking on 31/12/48 he noticed pain in the left foot and some awkwardness. This continued. Next day there was some pain in the back of the neck radiating into the left arm and shoulder with pins and needles, and later in the day he found that the left arm and leg were paralysed. The condition remained 67 static and there was no new development until 11/1/49, when he was unable to pass water. He was admitted to the Belfast City Hospital under Dr. Kean on 13/1/49 and examined by Dr. Allison the same day. He was a stoutly-built male, without anamia, jaundice, or superficial lymphadenopathy. Examination of cardiovascular and respiratory systems revealed no abnormal findings, but on palpation of the abdomen, the bladder was found to be grossly distended.
In the central nervous system he had an absolute left-sided flaccid hemiplegia, with slight involvement of the lower part of the face and maximal involvement of the arm and leg. The cranial nerves were not otherwise affected and the functions of 3, 4, and 6 especially were normal. Fundi clear. There was no hemianopsia. and no evidence of an,y sensory loss. Flexor spasms were occurring in the left leg, and the left plantar was extensor. There was slight-stiffness of the neck, but no clouding of consciousness, in fact the patient was remarkably cplear and lucid.
The right plantar reflex was also extensor and both abdominal reflexes were absent.
These features suggested that it was likely that the paralysis would spread from the left to the right side and grow progressively worse. The most likely diagnosis was considered to be an acute disseminated encephalomyelitis.
Investigations made included the blood W.R., which was negative. Brain-.-Appears swollen. A localised yellowish meningeal exudate over the vertex of both hemispheres extends slightly forwards over the frontal poles. Uncal herniation is present on the right side.
Spinal Cord.
-The dura appears normal, but, on opening it, the cord which retains its white colour everywhere, shows two diffuse swellings. One of these is two inches long and is situated within spinal segments L4 through S3; the other is smaller and situated within segments Dll through LI. Both are fuseiform.
Multiple sections of the cord show that the white matter is everywhere swollen and the grey matter poorly delineated, although still distinguishable. There is no discolouration by haemorrhage.
Histology.-Changes in the nervous system are striking. Representative sections of cerebral cortex show diffuse changes. The meninges are slightly thickened and 68 are infiltrated by numerous lymphocytes and large mononuciear cells. The infiltration is greatest around meningeal vessels. Within the cortex a similar perivascular reaction is evident, but less gross. Small arteries contain a few cells in the perivascular space. Nerve cell change is minimal in the cortex, where occasional cells are chromatolytic, but much more striking in brain stem nuclei.
Mid-Brain.-The third nerve nucleus is particularly affected. Cells are swollen up anid darkly staining, or else small and pyknotic. Perivascular cuffing with mononuclears is still evident, and the infiltration of these cells is most dense in the meninges (Fig. 5) .
Pons.-Nuclear change is less intense and occasional collections of cells, microglial and astrocytic, are found. They resemble Babe's nodes (Fig. 6) .
Spinal Cord.-Changes are similar in all segments studied. Meningeal and perivascular infiltration in the cord is more marked than in the brain (Figs. 7 and 8) . Anterior horn cells are still visible, but markedly chromatolytic or are in advanced "chronic cell change." A few microglial nuclei are scattered throughout the white matter, and fat stains show that the myelin has been broken up with the liberation of stainable neutral fat, some of which is present in compound granular corpuscles.
DiscusSION
In Case I the onset was marked by pain of sciatic distribution, first on one side, then on the other. Some three weeks later the patient developed a sudden paraplegia, with motor and sensory loss up to D7, with loss of sphincter control. In the next week there was further ascent of motor and sensory loss until death occurred in hyperpyrexia. At autopsy there was a chloromatous mass in the epidural space, extending from 1st to 4th dorsal vertebr~e. The spinal cord showed total necrosis at this level and a central necrosis above it. Below, the necrotic process was continued to the filum terminale.
The sequence of events in this case may be referred to the presence of the chloroma. Such tumours have been reported in this situation before and are not of extreme rarity (Critchley and Greenfield, 1930; Gauld, 1948) . The paraplegia was of sudden onset and its level corresponded with the lower level of the chloroma, in which there were numerous and large areas of necrosis. It is not unreasonable to assume that the rapid development of necrosis in the tumour is the factor responsible for the production of a lesion of the cord at the same level; this probably involves not only direct compression of the cord, but also interference -with the blood supply of the cord at that level. Venous channels, as well as arterial running through or near the tumour, would readily be compressed.
'The curious ascent of the paralysis cannot be accounted for entirely in the same manner; the paralysis rose well above the highest level of the tumour and in fact to medullary levels. One of the three cases described by Critchley and Greenfield developed an ascending paralysis, which they ascribed briefly to further focal softenings, or an upward spread of the epidural masses. The appearance of the cord above the level of the tumour provides an explanation for the phenomenon (figs. 2, 4) . Here the necrosis is central, in a circular area just posterior to the central canal. May not the compression and necrosis occasioned in the spinal cord at the level of the tumour, producing as it does an increase in volume of tissue and fluid within an inelastic covering, the pia arachnoid, cause the relief of tension along the line of least resistance, which is upwards within the substance of the spinal cord? Another factor which may be of importance in localising the upward spread of the necrotic process to a central zone is the anatomical distribution of the blood supply of the cord. Reference to the meticulous work of Bolton (1939) , who used injection techniques to study source and direction of arterial supply to the cord, reveals that the central area concerned is a sort of no-man's land supplied by the end-twigs of branches from the main arteries supplying the cord, the two posterior spinal arteries, and the anterior spinal artery. That this area is more liable to necrosis than the better supplied periphery is a not unreasonable assumption. The upward spread of the necrosis can thus be accounted for by nechanical and vascular factors.
To account for the initial sciatic root pains in this case is rather more difficult, and one must have recourse to even greater speculation. The sciatic nerves were examined and showed no abnormality which could form a basis for the symptom. It is difficult to see how the tumour could cause root pains before. it caused the necrosis of the cord, and, histologically and macroscopically, the necrosis was of simultaneous onset at the level of the tumour and below it. It may be more than coincidence that the root pains were relieved by lumbar puncture, and the symptom then could be referable to increased cerebrospinal fluid pressure. Or, it might be explained on the basis of the great increase in protein iii the cerebrospinal fluid. It is well known that blood in this fluid, e.g., from a leaking aneurysm of the circle of Willis, may fall to the lower levels of the subarachnoid space, and, by clotting, irritate sacral roots. In this case no blood was found in the C.S.F., but it is conceivable that plasma clotting could occur, by reason of its exudation from compressed veins in the neighbourhood of the tumour, with liberation of all the elements necessary to produce clotting. There is as yet no fully satisfactory explanation of the root pains which occur at the onset of many cases of myelitis.
The second case presented also as an ascending paralysis, although it did so in an irregular fashion, suggesting lesions at different levels of the cord, eventually becoming complete. Histologically, however, the picture was that of a diffuse meningo-encephalomyelitis' and resembled that seen in the virus encephalitides, suclh as St. Louis encephalitis, Japanese B. fever, Louping Ill. The emphasis is on meningeal mononuclear infiltration, with a diffuse and less intense perivascular infiltration throughout the neuraxis. The basal ganglia are not the main site of the infection as is seen in Von Economo's encephalitis, the type which is commonly followed by Parkinsonism. Olitsky and Casals (1948) give a good account of these diseases and emphasise their distinction from the encephalitides which may follow measles, smallpox, chicken-pox, and other virus diseases of man. The main pathological feature in these cases is a perivascular demyelinisation in white matter, although clinical distinction may be difficult or impossible. Acute disseminated encephalomyelitis belongs pathologically to this group, which the authors conveniently name post-infection encephalitis. The second case is thus considered to be due to direct infection by a virus; not a sequel to a previous virus disease.
The two cases here recorded illustrate only two forms of myelitis. It is not easy to get a comprehensive view of the non-systemic affections of the spinal cord, but that proposed by Davison and Keschner (1933) is useful. In survey of the clinical and pathological aspects of forty-three cases of disease of the spinal cord, except disseminated sclerosis, they divided their cases as follows A. Myelitis-Infectious. B. Myelopathy-i. Toxic.
ii. Circulatory, due to compression, arteritis, or arteriosclerosis. in Group A the evidence of infection is the presence of perivascular aggregrates of lymphocytes, plasma cells, and, in early cases, polymorphs. In Group B there is a necrotic process without such evidence of inflammation. If this occurs without a discoverable cause it is labelled toxic; otherwise it may be ascribed to compression, or to vascular disorders, such as arteriosclerosis or, more commonly, arteritis, usually syphilitic. The few arteriosclerosis cases recorded appear to correspond to those described by Greenfield and Turner (1939) as necrotic myelitis, and by Wyburn-Mason (1943) as angioma racemosum venosum of the spinal cord. It may well be that the arteriosclerotic process in some of these cases is secondary to a toxic agent and not a primary vascular disorder. Clinically, they may produce stationary paralysis referable to a definite level in the cord, but are often ascending.
The differential diagnosis is discussed by Wyburn-Mason.
It would seem, therefore, that the distinction between the various forms of ascending paralysis may be difficult, if not impossible, on clinical grounds, and the two cases here reported illustrate this point. No mention has been made here of the ascending paralysis which may occur in the Guillain-Barre syndrome (infective polyneuronitis), where the lesion lies in posterior roots chiefly. Landry's paralysis is a term often used to mean any form of ascending paralysis, and thus has progressed far from the original description given by Landry. His was in essence that of a rapidly ascending paralysis, motor more than sensory, without involvement of the sphincters. Many writers (e.g. De Jong, 1940) have urged that this term be abandoned or at least retained only to indicate not a specific disease, but a syndrome. "Landry's syndrome" could include these two cases, and the term is useful to indicate the varied mtiology of the many diseases within the group. When the diagnosis of Landry's syndrome is applied to a case the implication is that it is not sufficient of itself; compression as a cause would have to be excluded by all possible means, even including laminectomy; leukaemia would have to be excluded, and efforts made to trace any infective or toxic agents.
ILABORATORY Technique in Biology and Medicine, by E. V. Cowdry, is an amazing collection of concise and accurate technical methods compressed into small space and arranged for ease of reference under alphabetical headings.
The book will do much to standardise many methods which have been modified by each worker and will serve as a code of reference when any technical method is called into question.
This book is not only a collection of technical methods, but is also a guide to research methods in many problems. It contains many references to key papers, so that it gives invaluable advice in methodology to those engaged in many fields of biological medical research.
It is a "must" for every laboratory worker, particularly those engaged in histology or histopathology.
M. G. N.
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LANDRY'S SYNDROME Case I. To show the generalised meningeal infiltration by lymphocytes, which is present over the mid-brain.
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Case IL. LANDRY'S SYNDROME Case II. 
